Developmental changes in human liver CYP2D6 expression.
Within the human cytochrome P450 family, specific forms show developmental expression patterns that can affect drug clearance, efficacy, and safety. The objective of this study was to use dextromethorphan O-demethylase activity and quantitative Western blotting to identify CYP2D6 developmental expression patterns in a large (n = 222) and developmentally diverse set of pediatric liver samples. Immunodetectable levels of CYP2D6 protein determined for selected samples across all age categories showed a significant correlation with the corresponding dextromethorphan O-demethylase activity. Of gender, ethnicity, postmortem interval, and genotype, only increasing gestational age was associated with CYP2D6 activity and protein content in prenatal samples. In contrast, both age and genotype were associated with CYP2D6 expression in postnatal samples. CYP2D6 expression in liver samples from neonates less than 7 days of age was higher than that observed in first and second trimester samples, but not significantly higher than third trimester fetal samples. In contrast, expression in postnatal samples greater than 7 days of age was substantially higher than that for any earlier age category. Higher CYP2D6 expression also was observed in liver samples from Caucasians versus African Americans. Finally, using phenotype categories inferred from genotype, CYP2D6 activity was higher in postnatal samples predicted to be extensive or intermediate metabolizers versus poor metabolizers. These results suggest that age and genetic determinants of CYP2D6 expression constitute significant determinants of interindividual variability in CYP2D6-dependent metabolism during ontogeny.